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Control theory provides some tools to examine controllability of mathematical models of the biological
systems and hence valuable information to researchers. In this presentation, linear time-varying nabla
fractional control systems are studied. We introduce the state transition matrix of the linear time-varying
discrete fractional systems considering the newly developed generalized form of the Piano-Baker series and
give some fundamental properties of the state transition matrix. Then, we illustrate the calculation of the
state transition matrix with a numerical example. The necessary and sufficient conditions are given through
the Gramian matrix for the controllability and observability of the discrete fractional control systems. Finally,
we examine the controllability of the pharmacodynamics model of tumor growth.
